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In view of the limited information available at the 
present time, this paper can only be, at best, an attempt 
at reviewing the probable history and present status of 
red deer in Scotland. The main intention is to present, 
against their blackgrounds, some of the problems on 
whose solution the future conservation of the species 
depends. 
Many of the problems are common to all forms of 
conservation, but a number may be peculiar to Scottish red 
deer, due to the particular ecological changes which have 
occured in this country in the last 200 years. One, which 
may be shared with other countries, is that deer in Scot­
land have only become a conservation problem compara­
tively recently, since the demands of civilization began 
to exceed the potential of the land, which in this case 
is deteriorating steadily and proving progressively mar­
ginal for man's possible utilisation. 
Generally speaking, the situation with which we 
are confronted today in Scotland can be said to have 
resulted from the cumulative effects of just two of man's 
actions. The first is progressive deforestation in the 
interests of timber exploitation and increased grazing 
for livestock ; the second is predator reduction in the 
interests of farming and game preserva�ion. A third 
concomitant factor has been the oscillating post-glacial 
climate. 
This over-simplified picture has been complicated 
by such actions as State re-afforestation and recent 
hydro-electric schemes-further developments of the de-
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mands of modern civilisation-requiring the fencing or 
flooding of glens and thus the removal of some of the 
best remaining grazing ground needed by deer for their 
normal wintering. 
Largely because of these multiple factors, any his­
tory of Scottish red deer cannot be dissociated from the 
history of the land and its utilisation, therefore the two 
are discussed jointly in this paper. Similarly, the pro­
blems involved in red deer conservation at the present 
time cannot be treated in isolation but must be considered 
as a part of the general conservation of natural resources 
in Scotland as a whole. 
History of Scottish Red Deer and their Habitat. 
Perhaps the most notable feature of the history 
of red deer in Scotland is the remarkable decrease in size 
since their arrival in this country at the end of the Pleis­
tocene, after the last Ice Age. According to Cameron 
(1923), this decline in size has occurred in red deer throu­
ghout their geographical distribution, but probably now­
here to the same extent as in Scotland, with the possible 
exception of the North African races. It has not occured 
red in a random manner but becomes progressively more 
marked from the eastern to the western limits of their 
distribution : the largest existing deer are those in the 
Caucasus and Carpathians, and the smallest those inha­
biting the Outer He brides off the West Coast of Scotland. 
The small size of these Western deer when compared 
with their Eastern relatives caused much confusion in 
the last decade of the 19th century amongst systematists 
(Gray 1872, Brooke 1878, Lydekker 1898). At the same 
time a further complication arose through palaeontolo­
gists, who, contrasting the massive fossil antlers of the 
Pleistocene stag with existing Western specimens, were 
led to believe that the former should be identif ied with 
a larger species of deer, distinct from red deer and pos­
sibly allied to the Wapiti (Cervus canadensis). More 
recently, with a fuller knowledge of the fossil record 
and a better understanding of the historical distribution 
of red deer, these difficulties have to à large extent resol­
ved themselves. Thus the close affinities between the 
different forms of red deer from the Caucasus to the 
Hebrides can now be demonstrated and, palaeontologi­
cally, it is equally possible to produce for many of these 
areas complete series of antlers dating from Pleistocene 
times. 
It has been shown by Cameron that whilst prehis-
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toric red deer and wapiti were of much the same size, the 
specific differences between them must have been esta­
blished long before Pleistocene times. The present dis­
tribution of these species is the result of the diff erent 
directions of colonisation of their ancestors following the 
retreat of the last Ice Age. The Wapiti spread eastwards 
from Central Asia, colonizing the New World during the 
Pleistocene (Murie 1951), whilst the Red deer remained 
in Eastern Europe and the Caucasus but also spread to 
the West, gradually colonizing all of Europe and Sou­
thern Scandinavia as the ice sheets and glaciers receded. 
With the systematics of the species now settled there 
still remains to be solved the problem of why there should 
have been this steady degeneration in the body and antler 
size of red deer, parcicularly in western countries. In 
the Scottish series of antlers mentioned by Cameron and 
by Ritchie (1920) the largest are to be found in the early 
gravel deposits and marl clays. 
These are the earliest antlers in our records and 
are almost as massive as any found throughout the range 
of red deer. The later antlers, found in peat deposits, 
although still large and quite as massive as any antlers 
of present day Caucasian deer, are smaller, and this 
trend towards reduction has continued till modern times. 
With the recent advances in research in other fields, 
it is now beginning to be possible to explain this pheno­
menon in more detailed terms, though such explanations 
will probably always have to be hypothetical owing to 
the long passage of time which has elapsed. 
Most reconstructions of the early history of forest 
in Scotland is based on the pioneer work of Geikie, Lewis 
and others who investigated the remains of trees in 
successive peat bog horizons. Sorne work on pollen in 
peat has been undertaken in Scotland by Erdtman and 
other workers but not so much as in some other countries. 
From this evidence it appears that in pre-Boreal times 
(8,000-7,000 B. C.), after the disappearance of the last 
major ice sheet and the glaciers, the improving climate 
allowed the subsequent tundralike heaths to be colonised 
by birches (Betula verrucosa and pubescens). In the 
succeeding Boreal period the climate is thought to have 
continued to improve, encouraging the northward spread 
of forest. This advance principally involved birch, but 
Scots pine (Pinus silvestris) also established itself in the 
country, the principal colonisation being in the north and 
east of Scotland. Towards the end of this period, 
although birches still remained the dominant species, the 
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pine forests were steadily displacing them from the south 
and east. Steven (1951) suggests that the pine forests 
probably reached their post-glacial maximum at this time 
(6,000-5,000 B. C.), particularly in the north-west. The 
most notable f eature of this colonisation was the spread 
of hazel (Corylus avellana). This species was abundant 
in Central and Western Europe generally, but the pollen 
values· recorded for this period are higher in the British 
Isles than on the Continent, the highest values of all 
being for Scotland and Ireland. Other broad-leaved 
trees, including oak (Quercus robur and petraea), elm 
(Ulmus montana) and alder (Alnus glutinosa) were also 
spreading into Scotland and Steven & Carlisle (1959) 
suggest that there were probably mixed oak woods in 
the Lowlands before the end of the period (5,000 B. C.). 
Ritchie has suggested that at this time up to 54 % of 
Scotland's land surface may have been covered with 
partly open and partly closed woodlands, which clothed 
most of the ground below 2,000 feet. 
During the next 1,000 years, the Atlantic period, the 
climate changed and became slightly warmer and more 
humid. This was the first period of rapid bog forma­
tion, temperatures being probably on the average 2 - 3° C 
higher than now (Lamb 1959). As a result, much of the 
Boreal woodland in the uplands and in the west became 
covered by bog. 
The first people in Scotland are believed to have 
arrived about this time but as they were mainly hunters 
and fisher-folk they probably had little effect on the 
forest. The first farmer, N eolithic peoples, arrived a 
little after 2,500 B. C. but, being few in numbers, the 
extent of their clearance of foresf must have been insi­
gnificant. After 2,000 B. C., Bronze Age peoples arrived 
from the East and Settled in the fertile Lothians, the 
Spey Valley and eastern Scotland generally. They were 
more numerous than their forerunners and were farmers 
of a more advanced civilisation; it was probably they 
who initiated the first widespread destruction of the 
forests, particularly the mixed deciduous woodlands in 
the lowlands and valleys; the pine woods probably esca­
ped their attentions. These people only cleared land for 
tillage and to provide grazing for their livestock, and 
the process of forest reduction must have been greatly 
accelerated during the subsequent Iron Age, when large 
quantities of timber were used for constructional pur­
poses and for smelting. Thus, whilst the climate was 
renewing the growth of bogs, causing inroads into the 
upland pine and birch woodlands, the effect of man's 
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activities in the lowlands coupled with the same deterio­
rating climate was causing serious shrinkage of the hard­
woods. 
The start of the reduction in the size of the Scottish 
Red deer dates from about the beginning of this period, 
but the animais were still massive when compared with 
those of present times. Ritchie contrasts the skeleton of 
an average prehistoric 12 pointer (or Royal) found in 
1830 in the peat at Smeaton-Hepburn in East Lothian 
with a Royal of the twentieth century from Corrour 
Forest. The prehistoric stag is thought to have stood 
4 ft. 6 ins. (137 cms.) at the shoulder and been about 
7 ft. 10 ins. (239 cms.) from nose to tail. The Royal 
from Corrour measures 3 ft. 5 ins. (104 cms.) at the 
shoulder and 5 ft. 7 ins. (170 cms.) from nose to tail-a 
linear reduction of over 25 %. Ritchie points out that it 
was not only the Red deer which suff ered loss in stature. 
The Wild cat (Felis silv.estris), Fox (Vulpes vulpes), Roe 
deer (Caprieolus capreolus) and Rare (Lepus timidus), for 
example, have also undergone reduction in size since the 
Pleistocene, suggesting that there may be some correlation 
with the changing climate. Whilst the red deer gradually 
adapted themselves to changes in their habitat, and to 
the new and warmer Oceanic climate, the Caucasian and 
Eastern European red deer remained relatively unchanged 
in their continuing colder Continental conditions. This 
form of adaptation (Bergman's rule) has been well 
described for other species (W. C. Allee, A. E. Emerson, 
O. Park & K. P. Schmidt, 1949). The essence of this law 
is that warm blooded animais tend to be larger in the 
colder parts of their range. But from evidence available, 
it would appear that in the case of the Red deer the prin­
cipal factor in the reduction in stature was the poor 
quality of the f eed available on the areas to which the 
deer were being gradually restricted. A description of a 
herd of red deer introduced to New Zealand, which is 
quoted by Huxley (1931) shows that diminution can occur 
within a very short period. In this case, it was due to 
the deer destroying their own habitat . 
. In Scotland the decline in stature occurred slowly, 
and did not really gain impetus until historical times. 
By this time, man had become well established in the 
Great Fault area and in the Lowlands of Scotland 
generally, and the majority of the red deer must have 
been restricted to the west and highland areas. Steven 
has surmised that at this period the total area covered 
by the forests had probably dwindled to 33 % of Scotland's 
land surface, principally due to the changing climate but 
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aided later by the hand of man, who by that time was 
becoming a progressively more serious factor in the 
ecosystem. 
For the first 1,20'0 years A. D. climatic conditions 
improved and reached a secondary post-glacial optimum 
with summer temperatures probably 1°-2°C higher than 
today (Lamb). This was the period of vine cultivation 
in England. Under such conditions one would have 
expected a further spread of forest land in Scotland but 
from the little evidence available it appears that with the 
further destruction of woods for tillage, grazing, iron­
smelting and building construction, as well as for military 
purposes in Roman times, the land under forest in fact 
underwent a reduction. Much of the woodland sur­
rounding the main settlements was thinned out by burning 
in attempts to eradicate wolves and thieves. It is not 
surprising, therefore, that by the beginning of the 
fifteenth century the forests on the more fertile soils 
outside the Highland region had shrunk to a mere remnant 
of what they had been at the beginning of historical 
times. About 1424 the seriousness of this large scale 
reduction of forests began to be realised, together with 
its disastrous consequences, and attempts were made to 
try and reverse the process. However, legislation was 
found to be impractical and the natural resources in 
Scotland have continued to be exploited to an ever­
growing extent with each succeeding century. 
The speed of devastation of the land was greatly 
accelerated by the change in the climate, in the so-called 
Little Ice Age, 1550-1850. Many of the north and west 
coast woods <lied out naturally during this period and 
were buried under the renewed growth of the peat bogs. 
The rapidity with which this was accomplished is shown 
in an account by the Earl of Cromartie (1710), who 
witnessed the complete transformation of a dead pine 
wood into an unbroken peat bog with no visible sign of 
any woodland existence. The time taken for this trans­
formation was about f ifteen years and, less than 25 years 
later, the country folk in the neighbourhood were already 
digging for peats in this area, the fallen trees being 
buried well below the surface. Deforestation from 
natural causes was serious enough but man's demands for 
the remaining timber, or the land on which it stood, were 
of far more importance in that they aff ected a very much 
greater area with each succeeding venture. Until now 
it had been the hardwoods of the lowlands and valleys 
which had been the main object of destruction, but in 
1609 « joy was expressed in the Scottish Parliament at 
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the discovery of woods in the Highlands » (Steven 1951), 
and then started the exploitation of the last afforested 
part of Scotland : the pine and birch forests. This 
destruction was greatly accelerated after the unsuccessful 
17 45 Rebellion when, with peace restored, the pine forests 
became a profitable large scale industry for logging. 
The need for wood for iron smelting aggravated this 
situation, still further devastating other large areas of 
the remaining Highland forests, and the steady build up 
of commercial sheep farming proved even more 
deleterious. 
By this time the Red deer in the Lowlands had been 
relegated to the afforested slopes of the Pentland Hills, 
the great Ettrick Forest and forest upland of Selkirk, 
Galloway (Maxwell, 1925) and neighbouring counties, 
and the end of the 17th century saw the virtual extinction 
of the species in this area, the last stag being shot in the 
forest of Buchan in Kirkcudbrightshire in 1747. It is 
probable that deer in Scotland were still undergoing a 
reduction in size but the only quantitative information 
available cornes from Germany. Huxley quotes some 
figures collected by Baillie-Grohman which establishes 
this point beyond doubt. Between 1611-1656, 59 stags 
were killed, weighing over 56 stone (350 kgs) gross, 651 
of 48-56 stone (305-350 kgs), 2,679 of 40-48 stone (255-
305 kgs) and 4,139 of 32-40 stone (209-255 kgs). From 
1837-1886 no stags were killed over 32 stone (200 kgs) 
in weight. Again it is difficult to know how much of this 
reduction was due to climatic changes and how much due 
to land reforms and changes in management. 
Deer Management up the the 1914-1918 War 
From the earliest times extensive areas of forest and 
heath throughout Scotland were reserved by the King, 
Lords and Chiefs as private hunting grounds. Their sport 
was shared by their retainers and this was the only 
period in British history when the common man could 
enjoy the sports afterwards enjoyed by the wealthy only. 
The type of hunting consisted of deer drives, undertaken 
on an enormous scale and held annually each autumn 
throughout Scotland; in addition, professional hunters 
were employed to replenish the larder (Cameron). The 
sport was zealously safeguarded, and only properly 
qualified persons were allowed to kill deer. Thus in the 
beginning, red deer could be killed only by the King and 
those to whom he had given grants of forestry. Later, 
by the Fragmenta Collecta of Scottish Law (uncertain 
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date), deer were regarded as wild creatures, which only 
belonged to a deer forest owner as long as they remained 
in his forest. This law is of importance in that, although 
good at the time, it left a loophole for the modern 
mechanised poacher, which he exploited to maximum 
advantage in the period following the Second World War. 
Close seasons for red deer date from 1,400 A. D. 
In 1474 an Act was passed forbidding the killing of deer 
in periods of storm or snow, and deer under the age of 
one year. At this time Scotland had an European 
reputation for the skins of red and roe deer, which 
formed an important source of revenue. This trade was so 
important that Parnell (1932) suggests that but for these 
game laws the Red deer would probably have been 
exterminated. Unauthorised killing of deer was still a 
source of trouble, and in 1579 the penalties for poaching 
were increased to � 10 for a first offence, � 20 for a 
second and � 40 for a third. If an offender was unable 
to raise the fine he was liable after a third conviction 
to be hanged. Evidence which adds yet further 
emphasis to the importance attached to the sport is 
given by the fact that in the 16th century no fewer than 
eleven Acts were passed for the preservation of red 
deer. Largely due to this legislation deer may have 
increased in the Highlands during this period, and 
Ritchie gives descriptions of several drives in which 
large numbers of deer were killed. For instance, in 
1529, in the Forest of Atholl, in one summer drive, 
600 stags and hinds were killed; in another, in 1563, 
in a hunt arranged for Mary Queen of Scots, more than 
2,000 deer were rounded up in the Forest of Atholl having 
been driven from Badenoch, Mar and Moray during the 
previous two months. Many of the beasts stampeded 
and broke back, but in spite of this 360 stags and hinds 
were killed. Deer were managed for sport and remained 
common till the 16th century; thereafter, those in the 
Lowlands were gradually ousted by the new sheep 
farmers, being virtually exterminated by the end of the 
17th century. W olves, the last serious predator, were 
likewise approaching extinction at this time, having 
been a scourge in the Highlands since the earliest records 
(R�tchie); the last wolf was killed in 1743 in Inverness­
shire. 
After the unsuccessful 17 45 Rebellion, the Low land 
sheep farmers, having found that sheep pastured on the 
uplands could be a profitable industry, moved north­
wards into the now peaceful and bankrupt Highlands. 
The first hill sheep farmers crossed into the uplands 
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of Dunbartonshire in 1760; Argyll and Perthshire were 
settled by 1790, and the incursion into Ross was begun 
in 1782 (Darling, 1955). With the advent of the Lowland 
farmers into the Eastern Highlands the conflict between 
deer and sheep began ; it continues to the present day. 
Initially, the sheep swept all before them, almost all the 
deer forest owners renting out their lands in an attempt 
to repair their fortunes, and at the close of the 18th 
century (1780-1790) the nun1ber of red deer must have 
approached the lowest ebb of all time (Report of the 
Committee on Close Seasons for Deer in Scotland, 1954). 
In Jura, when Pennant visited it in 1772, there were 
estimated to be 100 stags only, and these by 1844 had 
dwindled to 50-55 according to Evans (1890). Likewise 
Atholl Forest in 1876 had an estimated stag population 
of 100 and a similar figure was placed on Black Mount 
in the year 1820. These reductions had resulted, to a 
great extent, from the social chaos which followed on 
the disruption of the clans : deer were no longer 
recognised as anyone's property. 
Sheep-farming in the Highlands at this time was 
so profitable that almost all the remaining forests, spared 
by the lumbering and smelting industries, were cleared 
to make grazing. These despoiled forests were largely 
in the Western Highlands, but all forests were affected 
to some extent. For instance, Wilson in his Voyage 
Round the Coast of ScoUand (1842) records that up to 
1792 or thereabouts an extensive area of country to the 
south of Glen Sheildaig was clothed with pine woods. 
Afterwards these were largely felled : at first for 
smelting, later for sheep farming. On the West Coast, 
the forest round Loch Hourn suffered a similar fate 
between 1832-1835, much of the felling being witnessed 
by Henry Evans as a boy (Harvie-Brown and MacPherson, 
1904). In the North, twelve miles of the ancient pine 
forests in Glen Strathfarrar were burned as they stood 
in 1813, to provide further grazing. From the close of 
the 18th century, therefore, deer forests have been 
conspicuous for their lack of woodland. They have 
been, since then, forests in name only, and the deer on 
them have been confined to open hill and moorland. 
When it was realised that deer as sporting animais 
where becoming seriously reduced in numbers a reaction 
set in and many of the larger landowners cleared their 
forests of sheep and encouraged the return of the deer. 
The deer forests, nine only in 1790, numbered forty-five 
in 1838 (Scrope, 1894), and increased steadily both in 
numbers and acreage, thereafter. But by 1870 there 
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were vigorous protests from the sheep farmers and these 
led to an inquiry-the House of Commons Game Com­
mittee, 1872-1873. This was, however, the age of plenty, 
with cheap food largely imported from abroad. As a 
result, it was easy for the deer forest owners to prove 
that, even if all the sheep stocks were cleared, the value 
of the loss of wool and mutton to the nation would be 
negligible. The farmers' protests were followed soon 
afterwards by a popular demand for re-settlement by 
the crofters, whose forebears had been evicted from the 
deer forests to make way for sheep. Tempers rose high 
over this issue and local government was paralyzed. 
As a result, a Commission-the Napier (Crofters) 
Commission was set up in 1883 to enquire into the 
conditions of the crofters and cottars in the Highlands 
and Islands. Because of the change in circumstances 
since the evictions, the Commission reported that, « if it 
were not for the deer forests and, if the present condition 
of the sheep farms is prolonged, much of the lands in the 
Highlands might be temporarily unoccupied, or occupied 
on terms ruinous to the proprietor ». But to still any 
fears that the crofters who had escaped eviction for 
sheep might now be evicted for deer, the Commission 
recornmended legislation to restrain any further deer 
afforestation and to grant security of tenure to crofters 
on their holdings. In spite of this, deer forests continued 
to increase, largely due to the appearance of Scrope's 
book on deer stalking in 1894 and the sudden wealth 
acquired by many people from the large industrial 
expansion in the South; furthermore, the economy of 
sheep was suffering a serious reverse, and the demand 
for sport, and the high rents which people were prepared 
to pay for it, only served to increase spread of deer 
forests, eventually halted by the 1914-18 war. Thus, 
where in 1883 there were 99 deer forests covering 
1,975,200 acres (799,370 ha.), by 1912 these had increased 
to 213 deer forests covering 3,585,000 acres (1,450,850 ha.). 
In order to achieve this increase in numbers and 
distribution, the new deer forest owners only shot their 
deer lightly and, according to Scrope, the hinds were 
left to breed almost unculled. This policy of protection 
without adequate control allowed the deer to increase to 
su ch numbers that artificial f eeding had to be resorted 
to during the winter months in order to prevent serious 
mortality and maurauding on neighbouring agricultural 
land. Unfortunately there are very few figures of stoc­
king available, but the counts made of the deer on Jura 
by Evans show an increase over a period of 11 years 
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(1878-1890), which may have been typical of the rest. 
In 1878 his first count produced a total of 597 stags, 
579 hinds and 218 calves, a total of 1,394 deer on appro­
ximately 27,500 acres (11,129 ha.). In 1890 his last 
count showed 653 stags, 957 hinds and 355 calves, a total 
of 1,965 deer on the same area, giving an average den­
sity of 1 deer to 14 acres (5.6 ha.). At about the same 
time the Duke of Westminster was making counts of his 
deer in the Reay country in Sutherland. His first count, 
in October 1884, produced 867 stags, and 1,881 hinds 
and calves, a total of 2,748 deer. Ten years later in 1894, 
a count over the same ground showed an apparent 
increase of nearly lOü % to 1,431 stags, and 3,437 hinds 
and calves, a total of 4,858 deer (Harvie-Brown and 
MacPherson). However, since it is also stated that 188 
stags were shot on this ground in the 1884 season, little 
confidence can be placed in these figures; it is very 
unlikely that nearly a quarter of the entire stag stock 
would have been shot in the first year, when the owners 
were intent on increasing their total stock of deer. 
Since red deer were of such economic importance in 
Scotland it is surprising that no research, excepting that 
undertaken by Evans, was directed at their population 
dynamics, stocking capacity and general management. 
Perhaps one reason may be that deer, unlike grouse 
(Lagopus scoticus), never underwent violent fluctuations 
but appeared to be able to maintain a consistently high 
stock level, apparently requiring the minimum of active 
management. A further reason may be that unlike 
grouse and salmon (Salmo salar), and sheep and cattle, 
deer had and still have in Scotland very little market 
value as meat. 
Henry Evans attempted ail of these studies over 
a period of 11 years (1878-1890) on the island of Jura, 
off the West Coast, and it is to him that much of our 
knowledge of the life history and general biology of 
red deer can be traced. Unfortunat�ly, he was greatly 
handicapped by the lack of scientific advice available. 
As a result, his life tables for this isolated population 
of red deer have to be treated with caution. It is also 
important to note that, except in Evans' studies, the 
hinds-the more important sex demographically-have 
never received any attention, their control being left 
entirely to the forest keepers. As a result, it is not 
generally possible to obtain precise figures even of the 
numbers shot. 
Although the weights of hinds are rarely recorded, 
the records for stags appear at first sight to present 
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a fruitful field for enquiry. Howev�r, with no standard 
method of weighing, and the heavier stags only being 
weighed in many cases, much of the information avai­
lable is in fact merely misleading. For example, in 
Scrope's day only the heaviest or the largest stags were 
shot, and amongst these he states that stags of 24 and 
27 st. gross weight (152-170 kgs.) were not uncommon. 
But he also states that the average ranged between 14 
and 16 st. (90-100 kgs) clean. Millais (1904-1906), on 
the other hand, gives the average weight for a stag at the 
turn of the century as 12 st. 8 lbs. (80 kgs.) on many 
forests, and a little over 14 st. 2 lbs (90 kgs.) on the better 
forests. Grimble (1901) states that the stags on the 
East Coast are two stones (12 kgs) heavier than those 
on the West Coast forests. The average for the former 
he gives as 15 5st. 6 lbs. (98 kgs) and for the latter as 
13 st. 10 lbs. (88 kgs). 
Without full records from all the deer forests. little 
reliance can be placed on any of these averages, for there 
are too many individual exceptions. For instance Evans 
gives the average for Jura stags over a ten year period 
as 14 st. 2 lbs. (90 kgs) clean, and never lower than 14 st. 
But he states that poor stags only were shot, so that 
the real average for this forest should probably have 
been somewhat higher. Another exception to Grimble's 
statement are the figures given by Donne (1924) for 
the average weights of stags from an East Coast forest. 
On this forest, Invermark, the average weight of 764 
stags, shot over the years 1854 to 1873, was 13 st. 1 lb. 
(83 kgs). 
Parnell (1932) writes that few stags over 20 st. 
(128 kgs) were being shot in the 1920's though stags of 
over 16 and 17 st. (100 and 109 kgs) were still fairly 
common. Since stags of these weights are still being 
shot each year on most forests at the present time, it is 
neither possible to determine whether weights diff er 
between the Eastern and Western deer forests, nor to 
establish whether the weights of deer have changed signi­
ficantly during this period. Furthermore, it is rarely 
possible to be sure that the average weights are reliable 
since most of the figures cannot be related to the numbers 
of deer on the forests. 
A further complicating factor has been the conti­
nuous introduction of English park deer into many fo­
rests from the early 19th century onwards. This has 
been done in an attempt to improve the body and antler 
size of the stags. Since many of these imported deer 
are the progeny of continental and, more particularly, 
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German red deer, there are probably almost no purely 
Scottish or even British red deer in Scotland today. This 
experiment, which became common practice during the 
heyday of the deer forests and continues on a reduced 
scale at the present time, was in most respects a failure. 
Grimble point out that the modifying eff ects of the envi­
ronment were not universally recognised as being respon­
sible for this failure even after it was demonstrated by 
a rever'sal of the procedure. As an example, he cites two 
stags from Scotland, which on being introduced into an 
English deer park, attained the same size as the other 
stags in the herd. Darling (unpublished) cites a stag 
calf which was introduced into Windsor Park from Har­
ris in the Outer Hebrides. This stag likewise attained 
the same stature as the rest of the herd, in spite of being 
the offspring of the smallest deer in Scotland, the stags 
averaging 11 to 12 stones (70-76 kgs) according to Har­
vie-Brown & Buckley. But the most striking example is 
that given by Donne (1924, 1925) in his accounts of the 
subsequent development of a herd of Swttish red deer 
introduced into New Zealand. These concern 17 red 
deer calves from Invermark, which were introduced into 
Otago in the South Island of New Zealand in 1870, being 
released on the Morvern Hills. The average weight of 
the stags on Invermark up to this time, was 13 st. 1 lb. 
(83.2 kgs) and 14 pointers were very uncommon. Fif­
teen to 20 years after this importation, the stock was 
said to rival the best to be found anywhere, both in body 
and antler size. Sorne of the heavier stags weighed over 
31 st. 6 lbs. (200 kgs) clean, and antlers were obtained 
with more than 20 points, weighing over 19! lbs. (9 kgs). 
The best head for length of antler measured 47!'' (120,6 
cms.) and the greatest beam between bay and tray was 
(15.2 cms.). It is interesting to note in this connection 
that the deer introduced from English park herds rea­
ched even greater proportions. Antlers from these mea­
sured up to 58-!" (148.6 cms.) in length, with up to a 
maximum of 24 points, and had beam measurements of 
up to 7-!" (19 cms.), and complete heads weighing up to 
26-! lbs. (12.05 kgs). These stags, of mixed blood, origi­
nated from the Stoke Park and Warnham Court herds, 
being introduced into New Zealand at about the same 
time as the Otago herd. From these and the fossil 
records it would appear that the Scottish deer were gene­
tically incapable of producing more than 22 points. It 
seems therefore, that the multiple proliferation of antler 
points, which is of comparatively recent origin in the 
evolution of the red deer, failed to reach the British Isles 
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before these herds lost contact with the Continental 
races. In Germany the latter have produced many heads 
far exceeding this limit, perhaps the two most famous 
being the 66 pointer shot in 1696, and the 44 pointer 
shot 1898. Sorne of these German deer were introduced 
into the W arnham Court herd and it is interesting to 
note that whilst the body and antler size were not impro­
ved in the progeny, the number of points was within 
a very short time significantly increased, viz. the 39 poin­
ter from Warnham Court, shown in the 1913 Exhibition 
organisated by « Country Life » (Maxwell, 1925). These 
indications receive support from the fossil record. Pa­
tience (1925) states that the earliest (Miocene) red deer 
stag carried a brown tine only, on an unbranched beam. 
By the Pliocene the antler had developed a tray tine and 
forked top. The bay tine was not added until the Pleis­
tocene and with its appearance the summing of the stag's 
head, as we know it today, was completed. These stages 
in antler evolution were probably only completed a short 
time before Britain became separated geographically 
from the rest of the Continent of Europe. In the case 
of importations of « English » deer to Scottish deer 
forests, it is possible that although neither the weight 
nor the size of head was increased, the number of points 
may have conveyed some benefit to the sportsmen by 
way of royals and other many-point trophy classes. 
Attemps to secure such benefits were the natural outcome 
of the sporting traditions practised at that time on a 
majority of the forests, which were small and with ill­
designed boundaries or marches between them. The 
only forests to maintain a consistently high reputation 
for good quality stags were those like Mar and Black 
Mount, forests of over 70,000 acres (28,329 ha.), large 
enough to provide for the needs of· their resident popu­
lations. 
Deer since the 1914-18 War. 
During and immediately after the 1914-18 war, 
sheep and cattle values rose to new heights and enqui­
ries into the land utilization of deer forest were again 
pressed. These demands resulted in the appointment of 
the Departemental Committee on Deer Forests, 1919, gene­
rally known as the Stirling Maxwell Committee. Its 
task was to enquire and report on all the land under deer 
forest, particularly with regard to the increased use to 
which the latter could be put to raise agricultural pro­
ductivity. The report pointed out that the sport of deer 
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stalking was on the decline when compared with the 
two other major sports, grouse shooting and salmon fis­
hing, and that few of the forests were capable of carrying 
sheep or cattle in sufficient numbers to make them a 
worthwhile business proposition. 
In the same year another Committee was appointed 
to consider the means by which deer damage to agricul­
ture and forestry could be prevented, and also to frame 
legislation controlling muirburn. This, the Game and 
Heather Burning (Scotland) Committee, 1919, is more 
generally known as the Buccleuch Committee. It recom­
mended in 1921, among other measures, that landowners 
should be obliged to fence their deer forests where they 
were contiguous with farm land and that occupiers of 
agricultural land should be authorised to kill deer dama­
ging their crops. In 1939 the Deer and Ground Game 
(Scotland) Bill was introduced to Parliament, to give 
effect to these recommendations but it was not proceeded 
with due to the outbreak of war. During the war, the 
task of deer control was undertaken by the Wartime 
Agricultural Executive Committees, which had the neces­
sary power delegated to them by the Secretary of State 
for Scotland, under the Cultivation of Lands (Scotland) 
Ortler, 1939. After the war, legislation to control deer 
along similar lines was proposed and this resulted in 
the Agriculture (Scotland) Act, 1948. This excited little 
controversy, the provisions being generally agreed in 
advance by the interested parties. 
During this period and up to July 1954, when meat 
was very scarce and still a rationed commodity, venison 
acquired an inflated value, much of it being sold off the 
ration through the black market. As a result, when in 
May 1950 petrol became freely available to the general 
public, poaching of deer on a commercial scale became a 
serious problem, bringing the law of the land into dis­
repute. At this time there was no legal or other action 
that could be taken to prohibit this trade. Most of the 
deer forests were still understaffed, and even .if caught, 
the poachers could only be prosecuted for trespass if they 
committed this offence during the hours of daylight. 
The maximum penalty on conviction was a fine of .:t 2, 
or if disguised or acting in concert with other trespas­
sers, .:t 5 and costs (Game Scotland Act 1832). Thus, 
with no close seasons for deer and no law to prohibit the 
shooting of deer during the hours of darkness in Scot­
land, poaching could be, and was, carried out quite 
openly. As a result, deer of both sexes and all age 
groups were slaughtered indiscriminately. This type of 
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poaching was profitable almost all the year round, except 
rluring the late summer and autumn months when deer 
were summering high up on the hills and were therefore 
far from the roads and motorised gangs. 
As the full implications of this situation became 
better known to the public, a committee was appointed 
to enquire into practices or activities which might involve 
cruelty to wild mammals in general in the British Isles : 
this was the Committee on Cruelty to Wild Animals, 1949, 
better known as the Scott Henderson Committee. In 
its report, published two years later, it recommended 
that the penalties for the poaching of deer should be 
increased and that a legal close season should be imposed 
to replace the close season, observed by « gentleman's 
agreement» only. The findings of this Committee resul­
ted in the Poaching of Deer (Scotland) Bill, which was 
framed and given its First Reading in the House of 
Lords in 1952. During its passage through the Lords 
it was recommended that the Bill should be extended 
to include provision for close seasons, and the Secretary 
of State for Scotland appointed the Committee on Close 
Seasons for Deer in Scotland, generally known as the 
Maconochie Committee, to examine this clause and try 
to secure the support of farming interests, before the 
Bill with this additional provision was introduced to the 
Commons. In the meantime the Bill was shelved. A 
subsequent attempt to introduce it as a Private Member's 
Bill failed for the same reasons as those given in the 
findings of the Maconochie Committee, published two 
years later (1954). The members of this Committee 
found that they were unable to reach agreement, the 
majority recommending the imposition of close seasons 
without delay, whilst a minority recommended a delay 
in introducing this clause until adequate safeguards for 
agricultural and other interests had been prepared. 
The Red Deer Survey. 
Because of the magnitude of the problem, and reco­
gnising their responsibilities in this matter, the Nature 
Conservancy had meantime decided to institute an inves­
tigation on their own account, and in the autumn of 
1952 Dr. Fraser Darling was invited to undertake a field 
survey of all the ground in Scotland inhabited by red 
deer. This survey was started at the beginning of the 
following year, after engaging the services of two prof es­
sional stalkers, Mr. A. MacDonald and Mr. P. Macrae. 
In 1954 Mr. MacDonald resigned to take up an appoint-
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ment as a Warden on the Cairngorms National Nature 
Reserve, his place being filled by Mr. L. K. Stewart, who 
is now the Chief Technical Officer of the recently formed 
Red Deer Commission. 
The counting of the deer was carried out on the 
ground through the co-operation of the landowners invol­
ved and, for this help, the Conservancy is much in their 
debt. It has been suggested that, to save time, the cen­
sus should have been made from the air, but for much 
of each winter weather conditions are unsuitable for such 
aerial censuses, and the survey team would have been 
grounded for long periods, particularly when West Coast 
Highland areas were to be surveyed. These difficulties 
would not arise if censuses were restricted to summer 
months, but at this period of the year counts are of 
least use. With plentiful grazing at all altitudes, the 
deer are then mainly on the high ground and their winte­
ring grounds would remain largely unknown. The crux 
of the problem of red deer conservation is to determine 
density levels on different soils during the winter period, 
when the available grazing is at a minimum. 
There are further factors which preclude the use of 
aerial methods in the Highlands of Scotland : (1) deer 
tend to blend with their background especially during the 
autumn and winther months, and when on screes or hill­
sides strewn with Torridonian sandstone or other boul­
ders; (2) in some parts of the Highlands the glens are so 
narrow and deep that there is insufficient room to ma­
nœuvre any type of aircraft, and thus large herds of 
deer could easily be overlooked; (3) Murie (1951) and 
other workers in the U.S.A. have found it difficult to 
make accurate unclassified counts from the air of elk 
(wapiti) in woodland, under snow conditions, and parti­
cularly when in large numbers, and the same would be 
equally true of red deer wintering in the remnants of the 
Caledonian pine and juniper woods of Scotland; (4) the 
Red deer is too small a mammal for classifications of the 
herds to be possible from the air. Calves, yearling stags, 
young hinds and freshly cast young stags would all be 
indistinguishable. It appears from Buechner's work 
(1958) that the African elephant is the smallest mammal 
to yield useful information in this way and then only 
if inhabiting the open grassland areas. Even under these 
conditions he has suggested that some small herds may 
have been missed. Finally, (5), if helicopters were used 
at low altitudes, apart from the dangers of unpredictable 
air currents in this mountainous country, the deer would 
tend to become alarmed. With the accompanying in-
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crease in the area of dead ground and the deer conti­
nually on the move, double counting could easily result 
and it would still be impossible to obtain satisfactory 
classification of the herds. 
The method or technique developed and finally 
adopted by the Survey has proved very simple in operation 
and remarkably successful in results : the only fair 
criticism would be that two additional teams might with 
advantage have been employed, in other to complete the 
project in a shorter time. The census method depended 
largely for its success on certain fundamental rules 
which determine the behaviour of red deer and their 
seasonal movements. Sorne of these had been established 
by ,Dr. Fraser Darling through his earlier studies of the 
behaviour of red deer (1937), whilst others are generally 
known to ail professional stalkers. From these obser­
vations it was apparent that the most accurate counts, 
done in the shortest time, would be those carried out 
during the winter/spring period (November/May). 
During these months deer are usually to be found in 
herds on the lower slopes of the hills by day, and on the 
greens at the bottom of the glens in the late afternoon 
or evening. This herding is even more marked after 
heavy falls of snow, and at such times counting is much 
simplified and accelerated, it often being unnecessary 
to leave the low ground. The normal procedure, however, 
when an area is to be counted is for the stalkers to view 
the ground from the tops of the hills. In this way large 
areas of ground can be surveyed without disturbing the 
deer. The aim has always been to survey as many glens 
each day from these tops as was possible with the limited 
hours of daylight. As a rule the route taken to accomplish 
this has been determined beforehand by consultation of the 
l" O. S. maps of the ground, discussions with the local 
stalkers, spending the first f ew days generally looking 
over the area, and taking into account the wind and 
weather prevailing at the time. 
When starting a census, ail the deer in the immediate 
area are counted and classified, but the groups are not 
included in the tally until the stalkers have moved on and 
left them behind. In this way the possibility of double 
counting is reduced to a minimum. If deer have to be 
disturbed, they will not as a rule move far, particularly 
at this time of year when they are almost as strictly 
hefted to their ground as sheep. When the ground is 
very broken, or woods and cliff ledges are encountered, 
the two stalkers usually split up, one remaining on the 
high ground, the other making his way through the dead 
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ground. The stalker from the higher view-point counts 
all the deer breaking back and being lef t behind, in their 
groupings. The lower man, whilst noting the groups 
breaking back above him, only counts the deer he is able 
to leave behind, undisturbed. In this way it is possible 
afterwards to check on all the deer in the area, so that 
few deer have to be left out of the count and, again, 
double counting is obviated. To reduce the risk of this 
still further, the stalkers cover as large an area as 
possible each day, using natural boundaries where possible 
as the limits to each block. Where a day's count has to 
be left with an unsatisfactory boundary, the deer in this 
area are checked the following day, and any movement 
is sorted out before continuing with the new block. In 
this way some deer may have to be left out of the count 
but no deer are ever included twice in a census. Thus, 
all the deer counted on an estate are undoubtedly present, 
although there may be a few more than the declared 
total. 
During the summer months, June and July, deer can 
be counted in the same way, but greater care and skill 
is required if the ground is to be left undisturbed. This 
is because the deer are, at that time, mainly distributed 
on the high ground. These counts cannot easily be related 
to the winter counts if the estate forms part of an 
extensive area of deer ground because many forests winter 
large numbers of deer which summer on other estates; 
the reserve is equally common. For this reason, the sur­
vey confines its attention during the summer months to 
islands, isolated deer forests and deer on marginal land, 
thus keeping the census figures comparable. 
Because it has not, as yet, been possible to employ 
any statistical tests for checking the errors in these 
counts, the final figures and estimates will have to stand 
on the confidence placed in them by the stalkers, 
Dr. Fraser Darling and the writer. Repeat counts have 
been carried out on several forests, with each time little 
material difference in the totals for stags, hinds, and 
calves. But such close agreement between the counts is 
only a test of consistency, giving no information on the 
degree of accuracy. Tests have, however, been designed 
and are being carried out by the Nature Conservancy 
on a herd of some 1,700 red deer, which are being studied 
intensively on the Island of Rhum off the West Coast 
of Scotland. It is at present still too early to draw any 
general conclusions from this work ,but some of the 
results to date have been encouraging. A census is 
carried out each year, the figures being expressed 
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basically in numbers of stags, hinds and calves. A 
careful and lengthy search is organised for the corpses 
of deer dying each year and utilising all the data the 
following year's population is estimated. The mortality 
figure is the only bias-free factor in the equation. In 
1957, the first census on Rhum gave a total population 
of 1,584 deer, comprising 564 stags, 741 hinds and 279 
calves. The subsequent deaths from shooting and natural 
causes amounted to 162 deer. The estimated population 
for April 1958 was, therefore, 1,422 deer, excluding 
calves. The census of that year gave, in fact, a population 
of 612 stags, 818 hinds and 295 calves : a total of 1,430 
deer, excluding calves. Thus for this year the difference 
between the estimated and counted populations was 
only minus 2 deer. The estimate for the following year, 
1959, differed from the counted population by plus 51 
deer, mainly hinds, but in that year there is the possi­
bility that a herd of 3 stags and 40 hinds were double­
counted. If this did occur, it should become apparent 
when this year's (1960) count is made in April. 
However, even sn error of this magnitude, when related 
to the total population, is small, and Rhum is acknow­
ledged to be as difficult ground for a census as any 
encountered by the Deer Survey. 
Of the 19,068,725 acres (7,717,113 ha.) which 
constitute the total land area of Scotland, including the 
islands, the area occupied by deer amounts to 5,200,000-
5,900,000 acres (2,104,400-2,387,700 ha.) or 27.3-31 % 
of the total. Up to 1959 the Deer Survey had covered 
1,636,600 acres (662,3·00 ha.), comprising 1,124,900 acres 
(455,200 ha.) of recognised deer forest and 511,75·0 acres 
(207,100 ha.) of marginal ground. According to the 
Department of Agriculture for Scotland, there were in 
1957 (the Jatest :figures available) 2,798,700 acres 
(1,132,600 ha.) of recognised deer forest in the country. 
The Deer Survey has, therefore, covered a little over 
40 % of the total recognised deer forest area. Of the 
marginal ground, which totals somes 2,401,200-3,101,300 
acres (971,800-1,255,100 ha.) the Survey has so far 
covered between 16.5 and 21 %. The Survey has there­
fore actually covered between 28 and 31.5 % of the total 
deer ground in Scotland, the number of deer counted on 
this ground totalling 52,653, made up as follows : 
Oeer Forest Marginal Ground Totol 
Stags . . . .. . .. . . . .. 14,076 1,992 16,068 
Hinds .. . . ....... 2::1,111 ::1,131 26,242 
Calves . . . . . ... . . . 9,057 1,286 10,343 
Total. ..... 46,244 6,409 52,65::1 
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From these data, it appears that the density of deer 
on the deer forest ground averages 1 deer to 30.2 acres 
(12.2 ha.) if the calves of the year are excluded. If the 
calves are included to give the maximum population on 
the ground prior to the shooting season, the density 
averages 1 deer to 24.3 acres (9.8 ha.). Treating the 
data for the marginal ground in the same way, the 
average minimum density works out at 1 deer to 85.7 
acres (34.7 ha) and the average maximum density at 
1 deer to 68.7 acres (27.8 ha.). 
Assuming that the sample so far counted is typical 
of the remaining areas occupied by deer, the total popu­











Total Deer Ground 
121,000-129,000 
150,000-129,000 
The total over-wintering population, excluding the 
calves, appears, therefore, to be somewhere between 
120,000 and 130,000; including the calves, the maximum 
summer population is likely to lie somewhere between 
150,000 and 160,000. It is difficult to compare these 
figures with other estimates in the literature, because 
none of them is defined sufficiently precisely. For 
instance, the Scott Henderson Committee Report (1951) 
suggested that the red deer population in Scotland at that 
time was « somewhere in the region of 100;000, and that 
before the war it probably approached 200,000 ». Whether 
these figures include or exclude calves is not stated, 
though they presumably refer to the total area of ground 
occupied by deer in Scotland. 
The Minority Report of the Committee on Close 
Seasons for Deer in Scotland (1954) suggests « that the 
total deer population in Scotland must be in the region 
of 120,000 of which about one third are on land other 
than recognised deer forests ». Again it is not stated 
whether calves are included in this figure. Also quoted 
in this report is an estimate of 85,000 deer based by 
the )Department of Agriculture for Scotland on incomplete 
information obtained from official returns and referring 
to July, 1952. This presumably referred to the deer 
population on deer forests only, excluding calves. As 
can be seen, all of these estimates, however deduced, are 
remarkably close to those derived from the Deer Survey 
data. ;At the same time it will be noted that all the 
estimates are lower than the Deer Survey's. This may 
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be due to the fact that there is more deer-occupied ground 
outside the deer forests than others have estimated. 
The only other estimates for the deer population in 
Scotland are those determined from annual shooting 
figures by Kenneth Whitehead (1952, 1959). They were 
calculated from shooting returns supplied by 400 owners 
of deer ground, using Leopold's « unit herd » system. 
Writing on the management of American deer (Odocoileus 
virginianus hemionus), Leopold (1933) calculated that a 
herd of 24 deer was needed for each buck shot. This 
unit herd comprised 5 bucks, 14 does (7 dry and 7 milk) 
and 5 yearlings, the calves being excluded. Thus 100 of 
these American deer would be made up of 21 bucks, 
58 does and 21 yearling, whilst a similar herd of red 
deer, based on the data collected by the .Deer Survey, 
would comprise 30 (30.5) stags, 50 (49.8) hinds and 20 
(19.6) yearlings. On the same basis a « unit herd » of 
red deer would consist of 7 stags, 12 hinds and 5 yearlings, 
the difference in the sex ratios being accounted for by 
the differences between American and British traditional 
sporting practices. The dearth of bucks in many States 
in the U.S.A. is largely explained, according to the authors 
of The Deer of North America (edited by Taylor, 1956), 
as partly the result of the buck laws and partly due to the 
public's dislike of shooting does. With variations in the 
management policy in the different States, the sex ratio 
of deer over one year in age varies between 13 and 
118 bucks per 100 does. The average « unit herd » ,
calculated by Leopold, cannot therefore be applied to 
Scotland, where the stag to hind ratio more nearly 
approaches parity. Consequently more than one stag 
can, and is, being shot per « unit herd » in Scotland. 
A further difficulty, encountered by the Deer Survey, 
is that there is often considerable differences between 
annual shooting returns. For instance on one forest the 
cull for 1950 was 38 stags and 145 hinds. In the 
following year, 1951, 31 stags were shot but only 20 
hinds. In 1952 the same forest shot only 23 deer of 
each sex. On another forest where the they shot 60 stags 
in 1951, in the following year the total had fallen to 46, 
and many other forests show similar variations. On 
some estates the figures which were supplied savour of 
tradition rather than of fact. If such figures were taken 
in conjunction with the estimates of the deer population 
on the estates, it not infrequently appeared that shooting 
accounted for nearly a quarter of the entire estimated 
stocks. Most of these population estimates were 
afterwards found to be 50 % below the counted population, 
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and the proportion culled each year was in fact probably 
rather less than one-eighth. The example of Rhum, 
quoted by Whitehead, will serve to illustrate this point. 
The estimated deer population on the island, immediately 
prior to its acquisition by the Nature Conservancy in 
1957, is given as 900. In April 1957, when the first 
census was undertaken, the population amounted to 
1,584 deer. But during the preceding winter an estimated 
200 plus deer had died, of which lül were found during 
the census without any organised search being under­
taken. These together with those shot in the preceeding 
season would have given a total of 1,800 plus deer at the 
time of the estimate. 
Because of the difficulties in obtaining truly repre­
sentative shooting figures from estates no attempt has 
been made by the Deer Survey to use them to estimate 
Scotland's deer population. It may be of interest, 
however, to note that from these figures it appears that 
for each stag shot in the season, 7.6 stags were 
subsequently counted by the Deer Survey; and further, 
that for each stag shot a total of 21 other deer were 
counted, calves excluded. From this it would appear 
that if the stag cull is multiplied by 25, as suggested in 
Whitehead's articles, the resulting estimate will be too 
high. 
It should be noted that the annual cull of stags is 
considerably heavier than that of the hinds ; this dispro­
portionate culling of the sexes may be one of the causes 
contributing to the present problem of increased 
marauding by stags. 
Present Status and Future Conservation of Red Deer 
With the publication in 1954 of the Report of the 
Committee on Close Seasons for Deer in Scotland, it was 
apparent that agreement between the various interested 
parties would not be reached unless further evidence 
was forthcoming. 
At the same time, the problem of red deer conser­
vation was becoming even more acute. Firstly, there was 
the inadequacy of the law, which was powerless to prevent 
deer being poached after dark and at any time of the 
year. For such an offence the maximum penalty, as we 
have seen, was a fine of � 2, yet rabbits shot under 
similar conditions carried a maximum fine for a first 
offence of � 20. Secondly, and of far greater importance, 
there was the increasing competition for land by 
statutory bodies. With a steady decline in the demand 
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and payment for the sport of deer stalking, an increasing 
number of forests were, and still are, coming on to the 
market for sale, because it is uneconomic to maintain 
them any longer as sporting estates. These forests are, 
for the most part uneconomic too for commercialised 
sheep farming, having insufficient low ground for 
wintering purposes, and no other type of land utilization 
offers any better prospects. Consequently, with little 
demand from private buyers, many of the forests are 
being bought up by such statutory bodies as the Forestry 
Commission and the North of Scotland Hydro-Electric 
Board. In this way, many glens have been flooded and 
dammed, and still more have been fenced and planted 
with trees. The only natural wintering ground available 
to the deer in these areas is becoming progressively 
reduced and an increasing proportion of the deer are 
becoming potential marauders. 
With the situation thus further aggravated, the 
Nature Conservancy offered their services in 1955 in a 
final effort to try and resolve the impasse which had 
developed between the interested parties. After discus­
sions with the four organisations principally concerned­
The Scottish Landowners' Federation, The British Field 
Sports Society (Scotland), The National Farmers' Union 
of Scotland and the Black Face Sheep Breeders' Asso­
ciation, a joint report was submitted to the Secretary 
of State for Scotland, agreed and signed by the heads 
of all the organisations. An outline of proposals for a 
Bill was also agreed and submitted, providing measures 
for the control of colonised and marauding deer, for 
dealing with deer poaching and for the introduction of 
statutory close seasons for deer. The latter were to 
corne into effect three years after the Bill became law, 
the proposed close-season dates being 21st October-30th 
June for stags, and 16th February-20th October for 
hinds. It was further recommended that the proposals 
put forward be operated by an independent statutory 
body, a Red D'eer Commission, composed of representa­
tives drawn from the four organisations and the Nature 
Conservancy, under a neutral Chairman. With com­
plete agreement between all these organisations, a Bill, 
the Deer (Scotland) Bill, incorporating the proposals, 
was drawn up and submitted to the House of Lords on 
29th October, 1958. Seventy amendments were put 
down during its passage through the Lords, but none of 
them altered the Bill materially. In the House of Com­
mons, the Scottish Standing Committee made a further 
45 amendments, but these again left the Bill substantially 
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unchanged, after which it was returned to the House of 
Lords for endorsement. It received the Royal Assent 
and came into force as the Deer (Scotland) Act on 14th 
May, 1959. We have now, therefore, the necessary legis­
lative machinery to control and conserve the Red deer in 
Scotland. 
Accepting that there are b etween 120,000 and 
130,000 deer inhabiting between 5,2-00,000 and 5,900,000 
acres (2,104,400 - 2,387,700 ha.) in Scotland, the most 
pressing problem is how to conserve these deer in the 
best interest of the species and the land they occupy. 
We have as yet little knowledge of their population dyna­
mics, and the factors controlling their density levels have 
never been studied. Work on both these aspects is being 
undertaken by the Nature Conservancy on the Island of 
Rlhum and on other Nature Reserves but quick results 
cannot be expected. We have, therefore, before us, many 
questions and all too f ew of the answers. 
The future conservation of red deer depends on the 
early solution of problems which can be divided into 
two categories. The first concerns deer management in 
relation to the presen� economy of deer forests; the 
second concerns the management of deer according to 
ecological principles. 
The problems involved in the first category will 
have to be solved principally by the landowners them­
selves, with the assistance of the Red Deer Commission, 
other Government bodies and the Crown Office to enforce 
the new legislation. The Nature Conservancy and other 
scientific organisations can, however, expect to receive 
requests for information and advice on certain aspects 
of these problems, the two categories not being entirely 
independent. The following four examples are having 
serious effects on estate management and thus require 
particularly urgent consideration : 
(1) Red deer at the present time, both as a crop and 
as a sport, are not economic. Venison f etches only ls. 
to ls. 5d. a pound, and deer stalking, which used to com­
mand high rentals, though still unique in the realm of 
sport, has declined to the point where expenses are barely 
balanced by the income derived from it. 
(2) The culling of the hinds presents a still worse 
problem, because these animals are at present of no inte­
rest to sportsmen, and the proceeds from the sale of 
the venison can in no way cover the costs of employing 
gillies and ponies. This has the inevitable result that 
on some estates the hinds are insufficiently culled. This 
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is particularly true of the remoter forests in the West 
of Scotland. 
(3) On many estates it is becoming progressively 
more difficult to cull the herds adequately because of 
the increasing numbers of tourists, walkers, climbers 
and skiers disturbing the forests during the season. Not 
only are the deer disturbed and sometimes permanently 
displaced from popular areas, but the chances of shooting 
deer saf ely are mu ch reduced. 
(4) On yet other estates, due to disturbance, flooding 
or fencing, and other factors, deer have been reduced 
to such low numbers that they are no longer being mana­
ged by landowners. Are these deer to be conserved, or 
should they be exterminated ? 
To questions such as these the Nature Conservancy 
must be in a position to give advice. But implicit in 
the Conservancy's duties under their Charter is research 
into the conservation of all natural resources in Great 
Britain. To fulfil these obligations, red deer as a conser­
vation problem cannot be treated in isolation, but must 
be considered as just one of the many natural resources 
to be conserved in Scotland as a whole. From this 
viewpoint, the conclusions to be drawn from the Conser­
vancy's research may well conflict with the interests of 
the landowners on whose estates red deer are to be con­
served. 
With only a limited staff available, the Conservancy 
is for the present concentrating on three lines of work : 
(1) the population dynamics of red deer, (2) a qualita­
tive/quantitative study of their food, and (3) the soil 
nutrient cycles in land grazed by red deer. It is hoped 
that the information gained from these studies will form 
the basis, not only for the scientific management of red 
deer, but also for better land utilization conserving and 
not diminishing Scotland's natural resources. The re­
searches in progress can be summarised briefly as 
follows : 
1. The population dynamics of red deer. This inten­
sive study is being conducted on the isolated population 
of red deer on the Island of Rhum (26,400 acres 
= 
10,684 ha.). As a check on the validity of the results 
from this work, similar aspects are being studied on 
some mainland forests. 
Deer calves are being marked with ear tags, deno­
ting the year and locality of marking, in order to obtain 
information on longevity, reproduction, changes in beha­
viour, body weight, dental condition, etc., correlated 
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with age and sex, in dnferent habitats. It is as yet 
too early to draw any but tentative conclusions from the 
data collected, but two points of interest have emerged 
which will help in the formulation of a management po­
licy for this red deer population. Firstly, it appears 
that the majority of hinds do not breed on Rhum before 
their third year, dropping their first calves at the age 
of four; these hinds, therefore, do not corne into œstrus 
until after acquiring their permanent set of teeth. Se­
condly, after the removal of sheep from the island in 
1957, it was decided that the grazing pressure should 
be still further reduced. The annual cull of the deer 
population was, therefore, raised to 16 % (l/6th), calves 
excluded. This level of culling has been practised for 
the last two years, yet but for the exceptionally poor 
calving in the year 1958 the population would have conti­
nued to rise. Allowing for average winter mortality 
and calf production, it would appear that this population 
could be cropped annually at the rate of 13-14 % (appro­
ximately l/7th), without reduction in numbers. This 
rate is far higher than that practised on any other estate 
in Scotland at the present time. Before such a culling 
rate could be advocated for red deer in general, features 
of the habitat will have to be studied because of their 
possible influence on the population dynamics of the 
herd. To facilitate this the island has been divided into 
five natural blocks, ail of similar size and each with its 
own resident population of deer. Each of these blocks 
possesses features not repeated in any other; in only one 
block, · for instance, does the ground appear to favour 
stags rather than hinds. Two other blocks share the 
highest density but one has the highest and the other 
the lowest rate of calving on the island; yet another 
block, with the lowest deer density, has the highest rate 
of natural mortality. To understand these phenomena, 
attempts are being made to correlate the data with cli­
matic and grazing factors. 
II. A qualitative/ quantitative food study of red deer.
With the techniques required for this study still to be 
completed, a start cannot be made on this work in the 
field until 1961. The intention is to obtain data on the 
quantities and species of plants which are available to 
and grazed by deer in their different habitats during 
different seasons of the year. 
Sorne of the information gained from this study will 
be comparable with that obtained for Red deer in Den­
mark by Valentin Jensen (1957) and for Pronghorn 
antelope (Antilocapra armericana) by Hoover, Till & 
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Ogilvie (1959), to mention just two food studies. An 
attempt will also be made to overcome the difficulties of 
determining the proportions of different species eaten by 
checking the samples collected from dead deer against 
the species composition of faecal pellets and by field 
observations. A vegetation map of the island will be 
prepared and the calorific values of the dominant plant 
species estimated for the different seasons of the year. 
Until this is done, the varying deer densities or carrying 
capacity of the different soil types on the island cannot 
be determined nor can the optimal level of stocking be 
estimated. 
III. The soil nutrient cycles in land grazed by red 
dieer. The use and misuse of land has been, and continues 
to be, a highly controversial subject, particulary as re­
gards the Highlands of Scotland, where the limited 
resources of the land are proving progressively marginal 
from the commercial viewpoint. These areas are well des­
cribed by Dudley Stamp (1948) in The Land of Britain, 
its Use and Misuse. In this, the habitat of the Red deer 
is referred to as rough grazing, mainly centred on the 
uplands of old rocks and much above the 1,000 ft. 
(304.8 m.) contour. This ground is mainly subjected 
to an annual rainfall of 50 to 100 inches (127 to 254 cm.) 
a year and is frequently covered by hill mists. The 
glaciers of the last ice age have stripped much of the soil 
from the hills, and where this has not exposed the under­
lying rocks, the soils are now for the most part, thin, 
immature and stony, with only a few richer pockets. 
Elsewhere the deeper soils are either acidic and leached 
or, due to impeded drainage, are in many parts covered 
by peat. The older rocks, of which most of these hills 
are formed, weather only slowly to form soil and, with 
precipitation exceeding evaporation over much of the 
area, the net movement of the soils is downwards. They 
tend therefore to be unstable and are liable to serious 
erosion particularly at the higher altitudes. Although 
it is largely to this habitat that red deer are restricted 
at the present time, much of the grazing is shared with 
sheep, without which many of the deer forests would 
be bankrupt. 
With the arrivai of sheep, the habitat underwent a 
major transformation, partly due to the accompanying 
management practices and partly to the selective grazing 
of the sheep. The animais, to be profitable, have to be 
kept in large numbers, in hirsels of 500-600. These high 
densities tend to produce a graduai domination of the 
ground by unpalatable and less demanding plant species, 
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such as Nardus, Deschampsia and Molinia, the calcicoles 
gradually being eliminated. To try and remedy this 
trend, burning in strips has been tried but failed to pre­
vent the spread of these species. Today, on the West 
Coast in particular, the hills are fired with very little 
attempt to control the ensuing conflagration. This 
practice, though shown to have undesirable effects 
(McVean, 1959), continues to become more widespread 
each year. Apart from the now almost total loss of 
scrub woodland species, and thereby a loss in soil binding, 
soil fertility has been reduced. Foresters have found 
that the more often a moorland area has been burnt, the 
more difficult it is to establish trees. The drain on the 
minera! and organic compounds in these soils is further 
increased by the export of mutton and wool. With the 
loss of soil through erosion and the loss in fertility 
through present land usage practices, inevitably, the 
question must be asked : what is the best use to which 
this land can be put, if it is to be conserved for the 
future ? 
It is to try and answer this question, that a study 
on the productivity of the different soil types is to be 
undertaken on Rhum. 
From the results of work undertaken by Ovington 
(1958, 1958) and Rennie (1957) amongst others, it 
appears that the only means of reversing the process of 
increased podsolization and erosion is by re-afforestation. 
It is only by these means that the minerals being leached 
from soils can be tapped, and the broken nutrient cycles 
restored. This will gradually convert some of these soils 
from mor to mull, but only if this re-afforestation is 
regarded as a protective and not necessarily productive 
measure. Thus Rennie (1957), discussing present day fo­
restry methods, writes, « The sylvicultural methods in 
extensive use upon Calvuna soils today, . . appear most 
unsatisfactory, because the deceptively good early tree 
growth they permit is achieved by a withdrawal of plant 
nutrients, which the soils cannot sustain, and which, by 
impoverishing the soils even further, threaten the exis­
tence of the timber itself ». 
This question of conserving the soil nutrients is of 
importance in all forms of land utilisation, including red 
deer management. At the moment it seems that there 
are only two alternatives for the future management 
of this animal in Scotland. The first possibility is that 
the existing high densities could be maintained at a maxi­
mum but declining level, but cropped to an increased 
extent, particularly in regard to hinds. If this is not 
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done, the hinds may be expected to increase at the 
expense of the stags ousting the latter from their win­
tering grounds and causing further marauding. 
The other alternative is that the deer population 
is reduced to a level compatible with the natural produc­
tivity of the soils on which the animais live, so that there 
is no further impoverishment of the soils, and erosion is 
halted. Where sheep are present, and sharing the same 
grazings, the combined effect of both species would have 
to be taken into consideration. De Nahlik (1959) has 
suggested that a stocking of 1 deer to 300-600 acres 
(121-243 ha.) may be the optimum for this type of hill 
ground but until research has been carried out in this 
field such figures must remain speculative. However, 
as Darling (1955) and others have written, all the 
evidence points to a land utilisation policy of more trees 
or cellulose production and less grazing animal or protein 
production for these vulnerable hill soils. It is, therefore, 
certain that deer as well as sheep will have to be 
considerably reduced in numbers. This problem of 
conservation has been summed up very neatly by Elton 
(1958) who writes : « This means looking for some wise 
principle of co-existence between man and nature, even 
if it has to be a modified kind of man and a modified 
kind of nature ». If this policy is not adopted the 
prophecy of Coinneach Odhar, the Brahan Seer, may yet 
be fulf illed : 
« The day will corne when the jaw bone of the big 
sheep, or « Caoirich Mhora », will put the plough on the 
rafters; when sheep shall become so numerous that the 
bleating of the one shall be heard by the other from 
Conchra in Loch Alsh to Bun-da-loch in Kintail. They 
shall be at their height in price, and hencef orth will go 
back and deteriorate, until they disappear altogether, 
and be so thoroughly forgotten that a man finding 
the jaw bone of a sheep in a cairn, will not recognise it, 
or be able to tell what animal it belonged to ». (MacKenzie, 
1935). 
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